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(54) FOOD PROTEIN PRODUCTS 

F r\L ^m M h AR k S L L MI J E P' 3 ? rit - ish Com P a "y of 143/149 Fenchurch Street, London, 
E.C.3M 6BN, do hereby declare the invention, for which we pray that a patent may be 

Eg?£ SE!glS2S22 which * is 10 be '"*"■"'• ,0 L pmicul ^ 

The present -invention relates to a process for treating blood to render it more suited for 5 
use m animal or human food products, and in a preferred aspect also relates to a process for 
preparing a food protein product from blood so treated. 
Blood has found limited application in the formulation of food products mainlv because 

rfd hlS n ,MU C °^ U H S K Ct ! IT 3 ? 0 ," 5 ■J* 1 * not on, y 10 whole blo ° d - ?S also to separated 
red blood^cells, dned whole blood, dried red blood cells, and even to meat cuts which have a 10 
high blood content e.g. hver Attempts to circumvent this problem by adopting a decolor^ 
mg process have not met with wide acceptance. v f"»b " uctuionz 

k iJJ^l bC K " n °Y n . for * ton S .*j n,e ' for example from German Patent No! 1 05823 that v 

blood can be decolorized by oxidants such as hydrogen peroxide, although special meas- k 

15 ures, such as the heating technique described in the said patent, have be2SS2c£££ 15 ft 

to overcome the problems arising from the catalytic activity of blood for the decomposS O 

of peroxides. Nevertheless the colour and appearance of conventional decolorSd blood lis O 

scarcely more acceptable than the almost black colour of undecolorized blood , . , 

This invention is based on the observation that blood can be rendered better suited and ~j 

20 more acceptable for general use in food products if it is decolorized with oxidant and then 20 ff( 

excess oxidant decomposed by mixing with additional blood. While it is preferred that the S 

process now provided is employed to treat whole blood, it is of wide applicability and may 3 

be used to treat blood-con taming material e.g. meat cuts or fish with daric flesh, and also to ~P 

25 dried Sl^ ceUs atlveS SUCh aS se P arated red b,ood ««s, dried whole blood, and § 

Furthermore, while the additional blood used to decompose the oxidant may often be a 25 ^ 

further sample of the same blood as that subjected to the initial decolorization, for certain I- 

purposes it may be of advantage to use blood in a different form. Thus, for exarnple, excess CO 

oxidant present after decolorizing whole blood may be decomposed by mixing with chunks UJ 

30 of raw meat or fish. The amount and form of the" additional blood employed w^na Sly 30 ffi 
til ■! lea l l suff, . c ' ent t0 decompose the quantity of excess oxidant present, but 
beyond this it can be varied so as to vary the colour imparted to the resulting product This 
variability in colour offers advantages in the preparation of different types of product 

is ?h J?*£ 1 ? g °{V. he f >rm u° f ", he add . ,tionaI bIo ° d employed it may be desirable either to add 
35 the additional blood to the decolorized material, or vice versa 

For convenience the term "blood" is used in this specification to mean whole blood or 
blood derivations containing red cells or animal tissue containing such blood 

T,,^ ° X,dant f °i the P res , ent process is Mrogen peroxide, which can be added 
as such or can be generated in situ, for example from sodium or calcium peroxide. Other 

" ^b^SeSy£ e uSd: U,n PerSU,pha,C ' naSCCnt ° Xygen ' Concentra ' ed o'one or sodium 

M^rl 0 ^ te . c . hni f qu f s m ?y be employed to facilitate the decolorizing reaction between 
blood and oxidant, though the conditions employed will depend particularly on the oxidant 
^ £ C ! P L. m e * ce T C A"*?? 1 * 8 - dUute hydrogen peroxide does not usually decolorize raw 
45 whole blood, as discussed in the German Patent mentioned above 45 
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According to a first embodiment of the invention, blood is subjected at ambient tempera- 
ture to a pH change of at least 2, preferably 3 or more units and thereafter reverse the pH 
change preferably back to substantially the original value, in order to facilitate peroxidic 
oxidation As described below, addition of oxidant coupled with a pH change of less than 2 

5 may be all that is necessary to obtain satisfactory decolorization if the blood is also sub- 
jected to heat or other treatment. . . , 
The blood to be decolorized will usually have a pH in the range 6-8 and preferred 
processes thus comprise taking the blood to about pH 3 and back, or to about pH 1 1 and 
back. The oxidant will normally be added after pH change, but can be added before or after 1Q 

10 effecting the pH reversal back to about the original value. Whether oxidant is added before 
or after the pH reversal, appreciable decolorization will usually only occur after the rever- 
sal A preferred acid is hydrochloric acid, and a preferred alkali is sodium hydroxide. 

This "pH reversal" technique readily gives a decolorized material suitable for mixing 
with additional blood in accordance with the invention. , - • , 15 

15 The following arc two preferred procedures embodying the pH reversal principle. 

1) Whole blood is made acid (pH 3) with hydrochloric acid to give a precoagulum slurry 
which is then brought back to pH 6-8 with sodium hydroxide. Hydrogen peroxide is thereaf- 
ter added with vigorous mixing and after, say, 10 minutes the pale yellow curd obtained is 
washed with water and then processed further to remove residual peroxide. . 2 0 

20 in Whole blood is made alkaline (pH 1 1) with sodium hydroxide and after 5 minutes is 
neutralized (pH 6-8) with hydrochloric acid. Hydrogen peroxide is vigorously stirred m and 
after, say, 15 minutes the product is treated further to remove residual peroxide for exam- 
ple bv the addition of whole blood. 
In 'situ generation of hydrogen peroxide from calcium or other alkali or alkaline earth ^ 

25 metal peroxides is especially useful as part of the pH reversal process. The addition of the 
latter peroxides to blood gives an alkaline medium, thus accomplishing the desired pH snitt, 
and neutralization to restore the pH value (pH reversal) is accompanied by the generation 
of hydrogen peroxide. 5-10% by weight calcium or other metal peroxide represents a 

30 Pr instead of or ?n combination with the pH reversal process, or at the stage of mixing with 3C 
additional blood in order to destroy excess oxidant it is possible to use a heat-treatment ot 

*In tWstreatment, it is preferred that the blood is heated to at least 65°C, preferably 70 to 
100°. before adding the oxidant. It may be possible to use a temperature lower than 65 C it 3 « 

35 the pH value of the"blood is changed and then restored. 

Where this heat treatment is employed at the stage of the process in which excess oxidant 
is subsequently decomposed, the decolorized blood is cooled to below 6d C, preferably 
below 50°. before mixing with the additional blood. 

For most processes which employ hydrogen peroxide as oxidant (whether added as such ^ 

40 or generated in situ ) and including the preferred pH reversal and heat treatment processes, 
the addition of 3 to 6% of 100-volume hydrogen peroxide (calculated on the weight • percen- 
tage of whole blood present) gives good results. Preferably the oxidant is added to the blood 
with rapid mixing and after, say, 5 to 15 minutes additional blood at a level of 2 to 6 weight 
% (calculated as whole blood) is added. Instead of adding whole blood at a level of 2 to 6 4 , 

45 weight %, to the decolorized material, the d<3fiolorized material may be mixed with blood- 
containing materials such as meat or offal, for example at a level of 5 to 60 weight % based 

° n As e ha?bee r n mentioned previously, it is preferred that the present process is used tp treat 
whole blood. Whole blood, which may be reconstituted dried whole blood and may be with 

50 or without anitcoagulant, quite surprisingly gives a protein coagulum when decolorized, 
which can be subjected to further processing. The effect involved is dramatic - whole blood 
a dark red liquid, is converted to a pale granular coagulum with a coarse soft texture, and 
little residual liquid remains. Indeed, the coagulum might be mistaken for minced chicken. 
The colour can however be varied in the way described above by mixing with additional 

55 blood, and a product more nearly resembling minced meat is then obtained. 

A further important advantage of this invention, is that ingredients added to the blood 
prior to decolorization are bound into the coagulum structure and retained therein during 
subsequent treatment. Not onlv can the coagulum be treated to remove excess oxidant by 
the addition of further blood, but it can also be subjected to the more rigorous conditions ot 

60 canning, pasteurization, sterilization and other conventional processing. 

This feature of bondine of ingredients is particularly notable since it permits organoleptic 
improvers to be "locked" into "the structure of the coagulum. The food protein product so 
obtained can readily be formulated to have an attractive texture. The organoleptic improver 
can be emploved to improve, among other characteristics, the flavour, texture (juicyness 

65 and mouthfeel), aroma and colour of the coagulum. 
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Typical examples of such improvers arc meats, hydrolysed proteins of meat or vegetable 
origin, fats, oils, hydrophilic colloids, dyes and synthetic flavours. 
Suitable levels for examples of organoleptic improvers which can be included in the 
^ formulation prior to decolorisation are as follows: ^ 

Weight % 

Meat and meat by-products 0—50 

10 Fats and oils 0-20 10 

Hydrolysed protein 0—50 

15 . Dyestuffs 0-5 15 

Flavouring agents 0—10 

Hydrophilic colloids 0—5 

20 Salt 0-5 20 

The meat and meat by-products is preferably meat offal, e.g. liver. The preferred fat is 
beef tallow. The addition of fats, oils or hydrophilic colloids represent preferred features 

25 since the resultant coagulum has not only an improved flavour but also a juicy texture. An 25 
example of a colloid which gives especially satisfactory results is carrageenan, preferably 
1-2 wt.%. The addition of salt (up to 5%) also represents a preferred feature as the flavour 
of the resulting product is enhanced and furthermore the decolorizing effect is sometimes 
more pronounced, especially when using in situ generation of hydrogen peroxide. 

30 Decolorized blood in accordance with the present invention, whether with or without 30 
flavours, can be incorporated to advantage in a wide variety of foodstuffs and animal 
feedstuffs. It can be used as an ingredient in, for example, dry biscuits, "semi-moist" 
products (containing 15 to "45 wt % moisture and with reduced water activity), sausages, 
pates, burgers, and meat analogue products. If desired it can be dried to a powder and used 

35 as a protein supplement. w 35 
Various aspects of the present invention will now be described in greater detail by way of 
example. 

EXAMPLE 1 - Treatment of raw blood 

Raw blood was heated to 70°C followed by the addition of hydrogen peroxide (4.5 wt. % 
40 of 100-vol.) The pale, mainly solid, product was cooled to 40°C. A 5 ml aliquot of the liquor 40 
drained from the compressed decolorized material was diluted to 100 ml with distilled 
water and titrated with 0.1N potassium permanganate solution. The results obtained 
showed that the residual hydrogen peroxide was 8.8% of the original hydrogen peroxide 
addition. 

45 A further 4wt. % of the same raw blood was then added to the decolorized material to 45 
remove the excess hydrogen peroxide. Two minute? later a 5 ml aliquot of the liquor 
drained from the particulate product was titrated inlffe same way as before. In this instance 
the results obtained showed that there was no residual hydrogen peroxide present. Whereas 
the initial raw blood had a strong off-aroma and a total bacterial count of 250 million 

50 colonies per ml, this aroma was absent from the product and the bacterial count was 50 
undetectable. 

The product obtained by this treatment had the appearance of minced meat. It was 
employed as a replacement for tripe in a conventional canned petfood formulation. After 
in-can sterilization and cooling, the food product was found to resemble in colour and 
55 texture a control product made with the conventional formulation incorporating tripe. The 55 
decolorized particles retained their shape during the processing and had an attractive chewy 
texture. 

EX A MP E 2 • Peroxide removal with meats 

A sample of decolorized blood containing excess hydrogen peroxide was prepared as in 
60 Example 1. This solid decolorized blood was then incorporated in a meat mix formulation 60 
having the following composition > 



Wt. % 

Decolorized blood 14 -° 
Hashed meat offcuts 560 
Gravy 30 '° 
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A < m, sample of -h= supernatant ^^SSSSS^SSSt^ ^ 
permanganate after dilution to 100 ^^.^SoSH blood. This result shows that 

the meat offcuts. v ^ o wn . heat sterilized in cans. After cooling and 

^S»^^SffiSS Stance atin to meat off-cu, and 

^Sas^^ 

lOO-C aJ hf « <h» ™r^40-C Thereafter 4%raw 

^^SS^^S^,^ .laced raeat and nad a 

The product so obtained ««^i^S^^^ »«e» ed ^ a human P « 
ye „ow/ P brown eolow. Af.« stcrt ^™ * ^'SinB. 25 

cooled to 40°C and residual P?«» d * r W^^ minced meat. It had an 3C 

30 ^duct r ^"i^^aaSH^ -astication. In contrast, . 

rv WWF Decolorized blood with flavours 
EX ^F±B..S'fT/in\\osv\m composition was prepared .- 
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W. % 
67.7 

30.0 40 
0.1 



Whole blood 
Finely hashed liver 
Monosodium glutamate (MSG) 

2.2 

Synthetic flavour 45 

S Tlddition. the decolored blood dog food and had a strata 

The following variations (a) u. luusuai^ 

60 ii cous dark^ brown i paste. «: ^^To b^th! a&tion of a solution of sod,um 
SSoSzS L, resulting in fawn, mtneed tneat-h e 

nieces with minimal liquor. „ivMim* to oH 11.5 with sodium hydroxide 

* E.^. s s&^uss^^ ^ the pH of *• " qu,d h 



